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Working Place of Darwin in Downe Village
http://www.focus.de/wissen/Wissenschaft/wissenschaft-darwin-genoss-ein-suesses-studentenleben_aid 383172.html




Darwin was nearly exclusively
working with observations,
he only did a very few experiments,

some published posthumous
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SLXTH EDITION, WITH ADDITIONS AND CORRECTIONS,

(ELEVENTH THOUSAND)

[HE ORIGIN OF SPECIES

BY NEANS OF NATURAL SELECTION,

OR THE

LONDON:
PRESERVATION OF FAVOURED RACES IN THE STRUGGLE JURN NURRAY, ALBENARLE STREET
FOR LIFE. 187,

The vight of Translation it reserved.

By CHARLES DARWIN, MA, FRS, &

Darwin Onling: By parmission of the Trustees of the Natural History Museum
(Londan).

http://darwin-online.org.uk/pdf/1872_ Origin_F391.pdf



Historical Skeitch. XV

Account of a White Female, part of whose skin resembles that of
a Necro’; but his paper was not published until his famous ¢ Two
Essays upon Dew and Single Vision’ appeared in 1818. In this
paper he distinetly recognises the principle of natural selection, and
this is the first recognition which has been indicated ; but he applies
it only to the races of man, and to certain characters alone. After

and as that enlarged in the present volume. Unfortunately the
view was given by Mr. Matthew very briefly in seattered passages
in an Appendix to a work on a different subject, so that it remained
unnoticed until Mr. Matthew himsell drew attention to it in the
¢ Gardeners’ Chronicle,” on April 7th, 1860. The differences of Mr.
Matthew’s view from mine are not of much importance: he seems

http://darwin-online.org.uk/pdf/1872_Origin_F391.pd



I am fully convinced that species are not immutable ; but that
those belonging to what are called the same genera are lineal
descendants of some other and generally extinet species, in the
same manner as the acknowledged varieties of any one species are

http://darwin-online.org.uk/pdf/1872_Origin_F391.pdf
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Reznick, D.N. & Ricklefs, R.E. (2009) Fig. from Darwins Origin of Species, Chapter 4
Darwin's bridge between microevolution and macroevolution. Nature, 457, 7231, pp 837-842
http://www.botanischergarten.ch/Evolution/Reznik-Darwins-Bridge-2009.pdf
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Asa Gray, leading
American Botanist,
believed in Evolution
but had strong doubts
on natural selection

van Wyhe, J. (2009)

Charles Darwin 1809-2009.
International Journal of
Biochemistry & Cell Biology, 41, 2,
pp 251-253

http://www.botanischergarten.ch/E
volution/VanWyhe-Charles-

Darwin-2009.pdf

Darwin’s friend and correspondent, the Harvard botanist Asa Gray, accepted Darwin’s evolution—but could not
fully accept natural selection. The idea of a blind accidental process creating the appearance of design was
abhorrent to his religious feelings. He asked Darwin if he did not think that God created the needed variations

in the right direction for natural selection to pick up and develop? Darwin could not see any reason to admit such
a superfluous hypothesis. If natural selection worked as he believed it did, there would be no need for any
‘guiding’ of the variations—which were simply omnipresent anyway.
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May 28,
1807(1807-05-28)
Haut-Vully,
Switzerland

Born

December 14,

1873 (aged 66)
Died Cambridge,

Massachusetts

Paleontology,
Glaciology,
Geology, Natural

History

Fields

Louis Agassiz, discoverer of the ice age, and

great paleontologist, was a “creationist”, actually a University of
polygeneticist and racist: Alma mater Erlangen-

| have seen thousands of species dying out, Nuremberg
but never ever a species newly created

Agassiz denied that species originated in single pairs, whether at a single location or at many. He argued instead that multiple individuals in each
species were created at the same time and then distributed throughout the continents where God meant for them to dwell. His lectures on polygenism
were popular among the slaveholders in the South; for many this opinion legitimized the belief in a lower standard of the Negro.5! Interestingly, his
stance in this case was considered to be quite radical in its time, because it went against the more orthodox and standard reading of the Bible in his
time which implied all human stock descended from a single couple (Adam and Eve), and in his defense Agassiz often used what now sounds like a
very "modern" argument about the need for independence between science and religion; though Agassiz, unlike many polygeneticists, maintained his
religious beliefs and was not anti-Biblical in general. http://en.wikipedia.org/wiki/Louis Agassiz
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The story of the 41 Family-Groups of the
Ammonites (Cephalopoda), with a Mass-
Extinction towards the end of Devon, end
of Perm, in theTrias and again in the
Cretaceous. Sometimes, only a single
group survived, which spread again in
great diversity afterwards. The breadth of
the graphs are proportional to the number
of genera known from fossil records
(after Newell 1967)




ORDER PTYCHOPARIIDA
a large and variable order, with
EPECiEI]f?ﬂd offshoots difficult to
reconcile in a single characterization

Ptychopariidae
Ptychopariinae
Modocia

typically with
opisthoparian sutures
simple glabella
tapering forward

typically with 3 pairs
of parallel furrows

thorax large,
typically with
8+ segments

pygidium variable,
but typically small

" “survived until today , Maine to Yucatan,
the horeshoe

soma.npa.uiuc.edu/courses/ physl341/limUIus.1 Jjpg

Suborder Ptychopariina

anterior sutures convergent

primitive Ptychopariida;
a large and extremely varied
group (see Gallery)

Trilobiten, heute nur noch Limulus

to slightly divergent

eyes usually present,
medial, near glabella

opisthoparian (rarely propariang

«bladelike genal spines

thorax usually
much longer than
pygidium

iy 14154 1,10
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L

Mesolimulus walchi aus den Solnhofener Plattenkalken (150 Millionen Jahre).
Korperlange 6 cm. Paldontologische Staatssammlung Miinchen.



---Chinese and U.S. scientists have identified what is believed to be the world's oldest
flowering plant. The 140-million-year-old fossil was found lately in northeastern China.
Sun Ge, a researcher with the Academia Sinica in Nanjing, China, and David Dilcher
with the University of Florida, worked together earlier this year to identify the specimen,
which predates the previous oldest-known flower by 25 million years. Sun's and Dilcher's
work is to be published in Friday's issue of the journal Science. (Photo courtesy of David
Dilcher) http://www.napa.ufl.edu/98news/flowerph.htm



HARUN YAHYA: Naive, amateurish and pseudoscientific statement:
There is no difference between this 54- to 37million-year-old fossilized plane tree
leaf and leaves of the same species alive today.



Atree fern that lived 365-290 million This plant, Senftenbergia plumosa,

years ago, which is no different from consists of dividing, compound leaves,
present-day specimens. and dates back to the Carboniferous

period (300 million years ago).

HARUN YAHYA: Nalve, amateurish comparison of fossil records
with living ferns



A statement from the Encyclopedia Britannica,

open access page
http://www.1911encyclopedia.org/Palaeobotany

It is a striking fact that among the numerous
Mesozoic Ferns there are comparatively few
that can with good reason be referred to the
Polypodiaceae, a family which plays so
dominant a role at the present day. The frequent
occurrence of such names as Asplenium,
Adiantum, Davallia, and other Polypodiaceous
genera in lists of fossil ferns is thoroughly
misleading



g e i e o s e .'.H" e 'P" a' :-":' H-":
| 1 i S H ! A ) :
' ‘. ! { i i !
1 .I. H T ‘I_‘. ¥
L] ! ‘ - - TS — : $
(] 1 'l' E ] L :
' { L1 G SR
" i - .‘i' i ," v 'I /8
b/ L \id J
' l‘I. T 7
L — — 9 i —— R

a¥

o1

Darwins view of
the link between
Micro--and Macro-
evolution

e
-

¥

-
i
i
'
.
¥
.
i
1
|

e

Aand F drver3|fy caver* ime, E, F hvmg foésns

Reznick, D.N. & Ricklefs, R.E. (2009) Fig. from Darwins Origin of Species, Chapter 4
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Diversity of leaf
shapes

tertiary flora

of Ohningen
Switzerland
temperate
deciduous
mixed forest

warm —

from H.D.Mai 1995
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Abb. 155. Florenbild des Florenkomplexes von Ohningen am Bodensee. Warmtem

Mesophytic
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|Isopory-maps of European
tertiary species,
which have been recorded
in North America

bh, 171, lsoporen-Karte von im coropdischen Tertiar nachgewissenen paliosubtropischen Gattungen i Meetel- Aus H.D.Mai 1995
1d Mordamerika. Zahlen vel, Abb. 174, Auspewerter warden: Castanapais, Eurvd, {emsiroenia, Ficne, Symiplocos,
wgelhardia, Myrica, Sarcococea, Mehosma, Wiciwm, Turpinia, Distylinm, Sequata,
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Abb. T5. Antedle der geographischen Flocenclemente in den tertidcen Floren aus dem Bereich Schiesien, Mittel- und Sadpolen. (Mach den Angaben
von Szarex 1961 rusammengestellc) A suberopisch und tropisch, i@ ostasiatisch, W noedamerikanisch, 4 mediterran i w. 5., () tempesient holark-
tisch, eurasiatisch wnd europiisch, [J acktsch, alpin und arktisch-alpin, A synantheop. 1 = Oligeein: Osfeczow (Lausitzer Becken), 2 = Ohber-
ﬂllgﬂunfﬂmmln Wicsa-Turdw, 3 = Mittedlmiczin: Wicliczka, Becken voa Gdow, 4 = Tonon: Konin, Rypin, Dobezydi, 5 = Torton:
Sobnica (Schiesien), 6 = Obertorton: Alt-Gleiwitz, T = Unterpliozin: Krodcienko Huoba, 8 = Mittelpliozin: Mizerna I und 1/I1, 9 = Oberpliozin:
Mizerna IT, 10 = Ganz-Kalzeit: Mizeona IJIII, 11 = Tegelen-Warmzeit: Mizerna I, 12 = Mindelkaleaeiz: Ludwindw, 13 = Mindel-Ril-Wanm-
zeit: Olszewice, 14 = RiB-Kalezeit: Krpstynopol, Tarzymicchy, 15 = RiB-iiemn-Warmeeit: Bedlno, 16 = Warm-Kalzeit: Eoki Dolne, Baryer,
17 = Postglurial: Wloszerowa.

the gradual extingtion of the North American Element
™ of the Tertiary Figra in Europe: the sq called North

American Elements were similar, butnot identical
EXTINCTION IS FOR EVER
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Mutmassliche stammesgeschichtliche Zusammenhinge nach Ehrendorfer
aus Frohne et al.1973

Stammesgeschichtliche Zusammenhange

Coniferophytina Cycadophyting Angiospermae
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Vermutliche stammesgeschichtliche Zusammenhinge zwischen den Verwandrschaftsgruppen der
Samenpflanzen und ihre Entfaltung in den Zeitaltern der Erde (die Zahlen am Beginn der Formarionen ﬁ_llihﬁ'n
fiir Jahrmillionen). Unsichere, durch Fossilfunde nicht dokumentierte Verbindungen gestrichclf bzw. weilk be-
lassen. B — Bennettitidae, P — Pentoxvlidae, E — Ephedridae, G = Gnetidae, W — Welwitschiidae, (Orig.)
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Cardiocarpon or
Samaropsis

(Stewart, 1983).

Cordaites leaves (Stewart, 1983),

Cordaitatae

taggart.glg.msu.edu/ bot335/econif.htm
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Sigillaria
Ein 250 Millionen Jahre alter Wurzelstock aus dem Piesberg im Museum
Von Osnabruck




http://www.nibb.ac
Jp/annual report/
2001/html/ann404
-html

Curdaltales-llke
ancestor

B FLO/LFY co Gnetum

FLO/LFY & MADS-box




Elkinsia

A Phylogeny of Seed Plants
(After J. A. Doyle 2008)

Lyginopteris
Madullosans Some of the seed fern groups are colored
_: Taxaceae indigo brown on the dendrogram.
Cephalotaxus Corystosperms and glossopterids appear in
EUP'ESS.ECEEE blue typescript. Bennettitaleans are denoted by
P 5 g::::nrp?;?:aee the reddish-brown type-face. Pentoxylales are
—  Dinaceas colored pink on the chart. Gnetophytes, once
— — Ephedra regarded as a sister group to flowering plants
— Welwitschia (J. A. Doyle and Donoghue 1986, 1987;
Gnetum Donoghue and J. A. Doyle 2000) are displayed
Emporia as purple letters. Cycadales and Caytonia are
Ginkgpales shown on the graphic in green letters. Common
Cordaitales groups of conifers and the ginkgos appear in
iigiﬁ%s perms brown type. Finally, some of the critical fossil
_: Peltaspermum groups of flowering plants and extant
Callistophyton angiosperms are depicted in red type.
Cycadales
: Glossopterids
Pentoxylon
Bennettitales
Caytohia
I Amborelia
I_ — core Nymphaeales
—f Archaefructus inf
Hydatellaceas
_E Schisandraceae
Illicium
Trimenia
— Austrobaileya
—_______ Chloranthaceae
— R http://www.gigantopteroid.org/i
Saururaceas

mages/DoyleSeedPlantPhylog
eny2008.qif




Delnortea and
American
gigantopterids.

http://www.gigantopte
roid.org/html/researc
h.htm




The image to the left is a plate
showing the morphology of
some glossopterids. It is Figure
7 from Peter R. Crane (1985),
Phylogenetic analysis of seed
plants and the origin of
angiosperms, Annals of the
Missouri Botanical Garden 72:
716-796, reprinted with
permission of the Missouri
Botanical Garden and Peter
Crane.

http://www.gigantopteroid.org/ht
ml/research.htm

Morphology of
glossopterids
strictly fossil.




Glossopteris from the
Gondwana - Kontinent

http://www.paleontology.uni-
bonn.de/glossopteris.htm




Fossils of the seedfern Glossopteris
(dark green) found in all of the southern continents provide strong

evidence that the continents were once joined
http://en.wikipedia.org/wiki/Glossopteris




The image to the left consists
of four drawings showing the
fructification morphology of
certain vojnovskyaleans. It is
Figure 1 from S. V.
Naugolnykh (2001),
Morphology and systematics
of representatives of
Vojnovskyales,
Paleontological Journal 35(5):
9545-556, reprinted with
written permission of Pleiades
Publishing, Inc. | thank Serge
V. Naugolnykh and the
Paleontological Journal for
this contribution.

Fructification
morphology of
representatives
of Vojnovskyales




The plate reproduced on the left
shows reconstructed, detached
organs of bennettitaleans. It is
Figure 11 from Peter R. Crane
(1985), Phylogenetic analysis of
seed plants and the origin of
angiosperms, Annals of the
Missouri Botanical Garden 72:
716-796, reprinted with
permission of the Missouri
Botanical Garden and Peter
Crane.

Morphology of
Bennettitales



Mutmassliche stammesgeschichtliche Zusammenhinge nach Ehrendorfer
aus Frohne et al.1973

Stammesgeschichtliche Zusammenhange

Coniferophytina Cycadophyting Angiospermae
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Vermutliche stammesgeschichtliche Zusammenhinge zwischen den Verwandrschaftsgruppen der
Samenpflanzen und ihre Entfaltung in den Zeitaltern der Erde (die Zahlen am Beginn der Formarionen ﬁ_llihﬁ'n
fiir Jahrmillionen). Unsichere, durch Fossilfunde nicht dokumentierte Verbindungen gestrichclf bzw. weilk be-
lassen. B — Bennettitidae, P — Pentoxvlidae, E — Ephedridae, G = Gnetidae, W — Welwitschiidae, (Orig.)



The image to the right and
the figure legend below in
quotation marks is from page
753 of Peter R. Crane (1985),
Phylogenetic analysis of seed
plants and the origin of
angiosperms, Annals of the
Missouri Botanical Garden
72: 716-796, reprinted with
permission of the Missouri
Botanical Garden and Peter
Crane

Morphology of
the Caytonia plant
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The image to the left and
figure legend is from page 755
of Peter R. Crane (1985),
Phylogenetic analysis of seed
plants and the origin of
angiosperms, Annals of the
Missouri Botanical Garden 72:
716-796, reprinted with
permission of the Missouri
Botanical Garden and Peter
Crane.

Morphology of
corystosperms



The image to the right is Figure
19 Peter R. Crane (1985),
Phylogenetic analysis of seed
plants and the origin of
angiosperms, Annals of the
Missouri Botanical Garden 72:
716-796, reprinted with
permission of the Missouri
Botanical Garden and Peter
Crane

Morphology of
Pentoxylon
plants



Table 3. Mesozoic Seed Plants: Summary of Some Diagnostic Anatomical and Morphological Characters.

Characters ||Archaefructus || Caytonia || Cycadeoidea || Dicroidium || Eoantha ||Furcu!a ”Pen toxylon ||Sa nmiguelia HSchmefssneria
;ﬁ_?::tsé simple, Yes || No Yes Yes Yes Yes Yes Yes Yes
Leaves: meshed and Yes Yes No No No ? No No No
areolate
Leavles:_ petiolate with Yes Yes Yes Yes ? Yes Yes No No
abscission layer
Phloem: sieve tube

r r 2 2 r 2 2 2
complexes, fibers ' ' : ves ) ' : ) :
Xylem: bifacial ? ? No Yes ? ? ? ? ?
cambium, vessels
Nodal anatomy: 5 5 5 5 5 5 5 5
multilacunar ' ' ' ves ) ' ' ) '
E::?:)Vb?ﬂs or flower-like Yes No Yes No Yes No No Yes No
Ovules: enclosed by Yes No No No No ? No Yes Yes
carpel wall
Ovules: bitegmic Yes Yes Yes No No ? ? ? ?
Archegonia absent in 5 5 5 5 5 5 5 5
female gametophyte ' ' : ' ) ' : ves :
Pollen saccate No Yes No Yes ? ? No No ?
Pollen tectate with

r 2 r 2 2 2
columnar wall ' No No No ) ' : ) :
Stamens and/or ? No No No No ? No Yes ?
anthers present
:‘ggopodlal shrub or No ? Yes Yes ? ? Yes Yes ?

Table 3 summarizes the diagnostic anatomical and morphological characters of Mesozoic seed plants, excluding flowering plants. To
maintain continuity with the essay on the origin of angiosperms, which has two tables, the following table becomes Table 3. Caytonia
includes its component morphotype genera (Caytonia, Caytonanthus, and Sagenopteris). In a similar way the Dicroidium column
incorporates the morphotype genus Umkomasia. Finally the column labeled as Sanmiguelia includes its morphotype genera (Axelrodia,
Sanmiguelia, and Synangispadixis).

The source of information in Table 3 is Cornet (1989), Crane (1985), Klavins et al. (2002), Krassilov (1997), Stewart and Rothwell (1993), G.
Sun et al. (2001), and X. Wang et al. (2007). The genera listed in the table header belong to (or are allied with) several of the major groups
of seed plants, including Archaefructus, Caytonia (Caytoniales), Cycadeoidea (Bennettitales), Dicroidium (Corystospermales), Eoantha
(Gnetales?), Furcula (Peltaspermales), Pentoxylon (Pentoxylales), Sanmiguelia (anthophyte incertae cedis), and Schmeissneria
(anthophyte incertae cedis). http://www.gigantopteroid.org/html/research.htm




Ginkgoites hermelinii
(Hartz) Harris

Trias Age, Fossil collected in 1907 at
Helsingborg, Skane Sweden

by A. G. Nathorst.

Ginkgoites is a related genus of the
still living Ginkgo biloba from China.

Ginkgoites has died out by the end
of the warming period in cretaceous
times.

http://www.nrm.se/sv/imeny/forskningo
chsamlingar/enheter/paleobotanik/virtu
ellautstallningar/bildgalleri.1351.html

Swedish Natural History Museum in
Stockholm, from the new database



) . Ginkgophyte
leaves from

-

East Greenland

Fig. 11-14. Ginkgophyte leaves from Scoresby Sound, East Greenland. A, B. Gink-
goites fimbriata; A. leaf, 0.5X; B. stomate, 300X. C, D. Baiera boeggildiana; C. leaf,
1X; D. stomate, 400X. E. Ginkgoites minuta, %X. F, G. Ginkgoites hermelini;
F. leaf, 0.5X; G. stomate, 250X. H. Baiera leptophylla, 0.6X. (From Harris, 1935.)



hitpmaww:burncooS.co.uk/site/img/products/large/Gingko_biloba.jpg
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Fic. 3.—GINKGO BILOBA.

a, spray with young leaves and stamen catkins; &, ¢, male eatking; in ¢ the lower stamens
arc transformed into small leaflets; d, shoot with leaf and two ripe fruits; ¢, young fruit
and unfertilized ovule; f, stone of fruit in two aspects,




Figure 7. Overall diversity changes of Ginkgoalean genera and
morphogenera through geological ages in the world.
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Trickopitys
Fig. & Schematic drawing showing radiation of the different lineages of ginkgoaleans from the archetype Trchopitys

from the website of the International Organization of Palaeobotany
http://www.palaeobotany.org/iop/living-fossils/24/




COPTYRIGHT HD_WILSOM

-

¥

L & ]

~ -
' - :
-— =

oo

08
wa

sl

-

Drimys winteri

p——

Drimys winteri, Winteraceae,
southern hemisphere

wood anatomy archaic, unique for
flowering plant, like conifers
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The fairy tale of Archaeopterix
being simply a bird,
no missing link ?7?

again an example of
amateurish bla bla




Archaeopteryx is
precisely a
transitional form.

Archaeopteryx has prominent
avian features, including

* a wishbone

« feathers

* a bony sternum in one of the
latest specimens (Svitil 1994)

But Archaeopteryx also has
many reptilian characteristics,
such as

a pubic peduncle

a long, bony tail

no pygostyle

three well- developed fingers
(with the same number of bones
as most dinosaurs)
* three well-developed
metacarpal bones
» unfused metacarpal bones
» separate metatarsal bones
* no hypotarsus
» abdominal ribs
(list from McGowan 1984:117)

http://www.vuletic.com/hume/cefe
c/5-4.html




Figure 2. Three-
dimensional virtual
reconstruction of one fossil
feather in phase contrast
microtomography: (a—c)
long barbs

form two vanes on each
side of a relatively flattened
shaft; (d ) the shaft is
flattened and composed by
the still incompletely fused
bases of the barbs, a stage
in feather evolution that
was hitherto unknown in
fossil and recent records.
Scale bars, 100 mm.

Perrichot, V., Marion, L.c., NA@raudeau,
D., Vullo, R., & Tafforeau, P. (2008)

The early evolution of feathers: fossil
evidence from Cretaceous amber of
France. Proceedings of the Royal Society
B: Biological Sciences, 275, 1639, pp
1197-1202
http://www.botanischergarten.ch/Evolution/
Perrichot-Early-Evolution-Feathers-

2009.pdf




new intermediate :
stage

Figure 3. Feathers from French amber take place between the
very distinct stages I and I11a proposed in the developmental
model of Prum (1999).

The evolution
of the birds
feathers well
studied

and
understood

Perrichot, V., Marion, L.c., NA@raudeau,
D., Vullo, R., & Tafforeau, P. (2008)

The early evolution of feathers: fossil
evidence from Cretaceous amber of
France. Proceedings of the Royal Society
B: Biological Sciences, 275, 1639, pp
1197-1202
http://www.botanischergarten.ch/Evolution/
Perrichot-Early-Evolution-Feathers-

2009.pdf




Darwin's Finches:
Taxonomy and Biology
In many publications

revealed into the detalils,
one of Darwins great discoveries
on the Galapagos Islands




J | nmsi

Wi nimal.aeul

Darwin, Finches from Galapagos, lithographs by Elisabeth and John Gould,
Taxonomy by John Gould, collector: Charles Darwin, Galapagos Islands



Woodpecker
tinch
Small '
ingactvorous
traa finch

Large
nsacivorols

fraa finch

Vagataran &
traa finch
SRE

Reiner, A. (2009)

Fruit eaters

Warbler Caclus

finch graund linch

?mﬂmg 'I:||I

Insact ealers

Sharp-beakad

ground linch
' ground linch

amall

hadium
ground linch

Larga
graund

Avian evolution: from Darwin's finches to a new way of thinking about avian forebrain organization and behavioural
capabilities. Biology Letters, 5, 1, pp 122-124
http://www.botanischergarten.ch/Evolution/Reiner-Darwin-Finches-new-2009.pdf
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one of Darwins major works:

The Various
Contrivances

by whom

British and Foreing

Orchids are
Fertilized by Insects

and on the good effects

of Intercrossing
1862

ON

THE VARIOUS CONTRIVANCES

BRITISH AND FOREIGN ORCHIDS

ARE

FERTILISED BY INSECTS,

AND ON THE GOOD EFFECTS OF INTERCROSSING.

By CHARLES DARWIN, M.A., FRS, &c.

LONDON :
JOHN MURRAY, ALBEMARLE STREET.
1862.

o+ Tk,
The ﬁghﬁﬁ' Translation i pscrved.
= wl,
z

(<]
4 Mes R‘-O

£ The Camplete Work of Charles Darwin Cnline




Coryanthes
Speciosus

Darwins print, copied
from Lindley
German translation

Fig. 27.

-

Coryanthes speciosa (nach Lindley's ,Vegetable Kingdom* copirt).

L Labellum,

B Eimer des Labellum.

H Fliissigkeit absondernde Anhinge.

P Ausguszmiindung des Eimers, iiber den sich das, die Anthere und das Stigma
tragende Ende des Sidulchens wolbt,



http://en.wikipedia.org/wiki/Coryanthes
Coryanthes speciosa, Legende siehe voriges Bild

http:/fwww botanik biologie. uni-musnchen delbotgart/efresearchigg thema. htm

Canrvanthes, cneninea



7

http://en.wikipedigfotg/wiki/Coryanthes




Eimar : Vorsprung an der Decke
DIE CORYANTHES (Langssennitt) Swie des Tunnels

www.weloennig.de/CorCat.html
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Angraecum
sesquipedale

Orchidaceae
moth pollination
predicted by
Charles Darwin

Pollinator
found later:
Xanthopan
morgani
praedictus



Angraecum
sesquipedale
from Madagaskar

Orchidaceae
moth pollination

Pollinator
Xanthopan
morgani
praedictus

the pollinator
predited by

Charlae Nanann




http://www.criptozoo.com/absolutenm/templates/skin.asp?articleid=217&zoneid=1

http://darwin.gruts.com/weblog/archive/2008/02/

Charles Darwin famously predicted the existence of a species of Madagascan moth (since aptly named Xanthopan morgani
praedicta), based on the shape of the nectaries of a species of orchid (Angraecum sesquipedale). Might it not be possible to take
a leaf out of Darwin's book and make similar deductions retrospectively? Could parasitologists not study tetrabothiids and other
modern parasites, and make deductions about their extinct ancestral hosts' lifestyles?




Interlude: the wonders of phenetics,
one of the ultimate proofs

of natural selection,

but also a hint that Self-Organization
might work in the background
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Gazania Sunshine Hybrids, from South Africa
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PHENETICS
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Actinodium cunninghamii, from Western Australia, with radiant
tubular flowers, which look like normal sterile lateral flowers



A

PHENETICS

Euphorbia fulgens, blazing red Euphorb from Africa, Euphorbiaceae,
Nectaries transformed into petals for insect attraction
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Euphorbia fulgens, blazing red Euphorb, Euphorbiaceae, Nectaries transformed
into petals for insect attraction, the ,anthers® are actually single male flowers
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PHENETICS

.

Carlina acaulis, Silberdistel, Asteraceae, the flower is produced by silvery scales




Rhyothemis graphiptera
Queensland, Australia

Celithemis eponina

Georgia, U. S. A.




Kolibri

A

PHENETICS

.

Kolibri-Falter
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. Euphorbia Africa left and
PHEN$IC : Senita-Cactus (Cereus schottii) above




A

PHENETICS

.

Hoodia sp. (Asclepiadaceae) in
succulent karroo vegetation
dominated by Euphorbia
dregeana near Rosh Pinah,
southern Namibia. September
2001

http://www.odu.edu/webroot/instr/sci/plant.nsf/pages/foreword
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PHENETICS

.

Astrophytum, Cactaceae Euphorbia obesa, Euphorbiacecae




A

PHENETICS

Which is the Cactus, which the Euphorbia ??



Dogs and Humans...
another kind of

convergence...




Beyond Darwin:
Examples from

modern sciences
supporting Darwin




r? =045
P =0.03 3

1.00 + * o

Square-root (# offspring sired)

0.00

1.40 1.45 1.50 1.55 1.60 1.65 .70
Log bite force (N)

Figure 2. Relationship between maximum bite-force per-
formance and annual reproductive success in territorial
male collared lizards. The number of offspring sired was in
the range 1-10 offspring per male. Multiple regression
analysis showed that only bite-force performance predicted
reproductive success, whereas multivariate measures of
body size and head shape did not.

JERRY F. HUSAK,
A.K.L., RONALD A.
VAN DEN
BUSSCHE, (2009)

The fithess
advantage of
a high-
performance
weapon.
Biological Journal of

the Linnean Society,
96, 4, pp 840-845

http://www.botanische
rgarten.ch/Evolution/
Husak-Fithess-
Advantage-2009.pdf
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- " ® "} mHakcane's AND rule AND faster-X
Halzane's AND rule AND faster-male
B Hakane's AND ruke AND dominance
B Haldane's AND rule

| - - - . - - -
- i :
: r = . ' Hybrid AND incom patibie*
0 l l I I I I B Large AND effect AND X-chromosome
B Genetics AND specation

2

1

Number of publications
g 3

g8 8 8 8

:

Figure 1. Number of publications per year for various terms in PubMed from 1987 to 2007.
Publications that include the terms, *hybrid incompatibilites™ and ‘Haldane rule’, are in the top
half, while publications that include, ‘genetics’ and ‘speciation” are in the lower half. Note the
difference 1n scale between halves. Terms and words were searched in the title and abstract.
Searches were case 1insensitive and the boolean logic operator, ‘AND’, was applied.

Kulathinal, R.J. & Singh, R.S. (2008)
The molecular basis of speciation: from patterns to processes, rules to mechanisms. Journal of Genetics, 87, 4, pp 327-338
http://www.botanischergarten.ch/Evolution/Kulathinal-Molecular-Speciation-2008.pdf
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Fry, J.D. (2008)
Genotype-environment interaction for total fitness in Drosophila. Journal of Genetics, 87, 4, pp 355-362
http://www.botanischergarten.ch/Evolution/Fry-Genotype-Environment-Drosophila-2008.pdf
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Fig. 10. Step response curves of plant 2 with different controllers.

Fig. 9. Step response curves of plant 1 with different controllers.

{ PE

Generate - - _—New . —Evaluate—
Population [ Ee;?l[m:;? _].szis_s ~ Ge r;lh ;:i';. New Population —Vm/TerminaiionH}
Ig=0; n j” uass N%g&é’/ ~Criterion—"
A No Elite Selection LT Elite Release IYet;
Qnitia]izalim;/\: B Domsnant Solution: Zhang, J-H-, Zhuang, J-, Du, H-F-, &
Selection Population Best Wang, S.A. (2009)

v v

Crossover Y Self-organizing genetic algorithm
B — based tuning of PID controllers.
S Information Sciences, 179, 7, pp
¥ 1007-1018
(probability Pa) http://www.botanischergarten.ch/Evol
; ‘; ] ution/Zhang-Self-Organizing-
g=ig+

Genetic-Algorithm-2009.pdf

Fig. 1. Flowchart of the SOGA.

2009: a new self-organizing genetic algornytm



Chromosome —m Zinc Finger FoH
Array cleavage
domain
liﬂtruduce D=B | 1

Chromosome

Repair termplate

Figure 2 Schematic of zinc finger nuclease. Left panel shows structure of three-
i . finger ZFMs. Right panel shows a dimer of three-finger ZFNs bound to their target
recombination L cleavage site. Mote that the “spacer” sequence shown can be 5 or 6 base pairs.
Red arrows indicate cleavage points on DhA,

mse: | Q0 90 9C
Figure 1: D5B-enhanced gene targeting Pool
] QO 00O

Breakthrough for the \
development of better crops

recombine appropriate
pools based on
Target DNA Site

The Zinc Finger Consortium continues to work to develop robust, publicly Target DNA Site

available methods for engineering zinc finger nucleases that function well

in various cellular environments. The Consortium intends to make all _ _
methods, protocols, software, and reagents they develop available to the Recombined Library %
academic scientific community
high-stringency l
selection
http://www.zincfingers.org/scientific-background.htm Final optimized Protein m

Figure 3 Schematic of OPEM {Oligomerized Pool EMgineering) method for
constructing zinc finger arrays
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Mangelsdorf, P.C. (1986)
The Origin of Corn. Scientific American, 255, 2, pp 80-86
http://www.botanischergarten.ch/Bt/Mangelsdorf-Origin-Maize-1986.pdf

Kimber, G. & Athwal, R.S. (1972)

Reassessment of Course of Evolution of Wheat. Proceedings of the National Academy of Sciences of the United States of America, 69, 4, pp 912-&
http://www.botanischergarten.ch/EPOBIO-Wheat/Kimber-Reassessment-Evolution-Wheat-1072.pdf




Beyond Darwin
The case of Self-Organization,
or Auto-Polesis
doubts that mutation is strictly

puilt on random processes,
or

IS It @ random process and finds
other restrictions ?




Ophrys scolopax
Orchidaceae

Foto K. Ammann

Ophrys tenthredinifera

Pollination
wiki.cotch.net/index.php/Orchid flowers




Ophrys lutea sending out scents:
Gas chromatography analysis, also in Andrena bee: yellow

Ophrys lutea - alle N
Figure 16 : avch in Andrena @ Nur Ne
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Ophrys lutea
Orchidaceae

Mimikri for attracting
male solitary bees
for pseudo copulation
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Erich Nelson: Ophyrys bertolonii, compact speculum: highly evolved




Eric Nelson: Ophrys holosericea with H-shaped speculum: ancestral



Beyond Darwin:
Harmonics as a Science

are harmonical structures
strictly built on random
mutation processes ?










j Hans Kayser (1891-1964) pw ANy = . W '
4. 20th Century Pythagorean Master ( uE L & : 2 :
" “-‘ = ] i R e = Form in Mature
w The Science of Harmonics **\- : L R 4 AL, 8 :
F armonies y ELj ; g Crystal Harmonics

www.hanskayser.ors -wé-b n Fraric ! : - :
Home  The Kayser Translation Project Transiation Soclety Infe  Forum Biography  Bibliography  Contact 13 Site design by Helios

Site Page Menu

*#History of Harmenics

*#Harmeonics & Mathematics Hans Kayser q i a e qECHVEﬁ
i ics & Geom g 4 € B\ (%8 g i

e oy Hars Kaysar was ona of the 20th century's leading sclentists ; : : ‘| | Spirals
*#*Harmonics & Astronomy and made a profound philogophic study of harmonics. : .

*#Cosmology & Cosmogony

il : ; Relatively unknown, but much respected, Hans Kayser wrote
L
* s mu“fcs s fnchelchar a senes of works which deeply explored the fundamental
*f*Harmonics & Language principles of Pythagorean Harmony.
*#*Harmonics & Symbolism = | . bt Pvthagoras &
1 ! 2 This website is dedicated to making Hans Kaysar's work i > ! o ymag
e finy
* Gann & lFII'Ia.I'I:I:-Ia| Markets readily availible, ir conjuction with the recently foundsd : : i The Monochord
Hiamories g ok ee Hans Kayser Translation Project e | s 3 Harmonic Proportion
##Harmonics & Music Theory . &
s-#*+Harmonic Theories & Diagrams 7 : == 8E T g The Human Canon
T s The Hans Kayser Translation Project e S =l gL

##Bookstare There has been an urgent need for some time to make all of
Hans Kayser's masterworks on Pylhagorean Harmonics
available to the English speaking world, since only one of
Kayser's books (Akroasls) has been translated from the
original Gemman.

Recently a team of enthusiastic contributors has undertaken a - -
project, through the Sacred Science Translation Society, to Ared Godwin
bring all of Kayser's books into English.

This praject s well underway, with Kayser's magnum opus,
"The Texibook of Harmaonics," a massive 630 page lechnical
prasantation, which includes 500 of the most intriguing
harmonic, geometric and mathematical diagrams ever
created, now being complete and available to the general
public.

i ; ) ) < Library and Resources
Yy L | The quality of the translation for such a technical and i —
Joscelyn Godwin  scholarly work was a major consideration.. more ! ) | i ; . - —

www.hanskayser.org, website

from San Francisco, USA
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Pa_estum, Southern ltaly, Neptun Temple
http://www.molgen.mpg.de/~spang/christina/
Archaic doric temple, contructed ca..460 BC




Snow Flakes with harmonic structures

http://hanskayser.com/EZ/kayser2/kayser2/index.php




Beyond Darwin:
Harmonics as a Science

the link between harmonics
and fractals




Sall-Similar Structura Tha Metworks
(Fractal) T

.,
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The scientists who

developed the

scaling theory CEICULATORY
took clues from SRR
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occurring / SR |
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Noch Heldenkain networks that
garry life- | |,
Abb. 44 , sustaining fluids |' -
in arganisms in :
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part is a replica of | '
the whole. No : Il

e matter how bigthe |71 |
~ organism, L |
\‘ﬁ the ends of these \““--..,_,J'
| . fractal networks LUNGS
I are always the _

A“ b same size,

+ since
individual _.
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T ] of similar EEL "

}\:ﬁf size in all 3

k

AL arganisms. THEE BRAMCHES

1209 mit verkiirzten Stetgungawinkeln Steigungsizinkel 729 Konstant, Saitenteilung Self_Si m i |ar Stru CtU re (F raCtaI)
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Hans Kayser, harmonic analysis of plant bifurcations






Barnsley Fern Fractals
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£ -3 0.849x-0.057y+0.075
© ¥ -> 0.037x+0.849y+0.183
y -3 ~0.226x+0.197y+0.049

A . Fixed-pt: (0.748, 1.0285)
Fixed-pt: (0.4455, 0.187)

- Fixed-pt: (0.5003, 0.0)
http://www.jgiesen.de/ChaosSpiel/ChaosEnglish.html ' L " ' ' ' —> 1.10x

1i¥
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=

x -* 0.19Fx+0226y+0.400
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x ->»0x+ Oy+d5 by _ -
y -> Dx+016y+0.0 |2 {ﬁ, y - 0.283x+0_237y-0.084
Fixed—pt: (0.517, 0.068)




ion

1. Generat

2. Generation

3. Generation

4. Generation

12. Generation



Program FernX1.bas

fern
CLEAR
BackColor 33 The construction formu
CLS
DIM a(4),b(4),c(4),d(4),e(4),f(4),p(4)
a(1)=0:a(2)=.85:a(3)=.2:a(4)=-.15
b(1)=0:b(2)=.04:b(3)=-.26:b(4)=.28
c(1)=0:c(2)=-.04:¢(3)=.23:c(4)=.26
d(1)=.16:d(2)=.85:d(3)=.22:d(4)=.24
e(1)=0:e(2)=0:e(3)=0:e(4)=0
f(1)=0:f(2)=1.6:f(3)=1.6:f(4)=.44
x=0: y=0: numits = 30000
ForeColor 355
FOR n=1 TO numits
k = INT(4*RND-.00001)+1
xx=a(k)*x+b(k)*y+e(k)
yy=c(k)*x+d(k)"y+f(k)
X=XX2 Y=Yy
IF n>10 THEN PSET(100+50*y,200-50*x)
IF INKEY$ <>"" THEN esc
NEXT n
esc:

http://www.bmeijer.com/software/fractal generator/index.html

www.bioquest.org/esteem/esteem details.php?pr...

This fractal system was first
explored by Michael Barnsley
at the Georgia Institute of
Technology in the 1980s
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Aeonium tabuliforme, Teno mountains, Tenerife







Beyond Darwin:
Evolutionary insights

In small structures,
Bilomimetics as a new science




the classic
example of
biomimetics

Lotos-Blute




submlcroscoplcal flne structure causmg the lotos-effect
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Lotos effect: dirt is taken up by the rolling water droplets
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Photo K. Ammann

baut sich Gewachshauschen




Moss Persistomes}, ate spore dispersal
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Howard Crum, haplolepidous
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invitation to browse in the website of the Friends of Charles Darwin

http://darwin.gruts.com/weblog/archive/2008/02/




Photograph of Charles
Darwin by Maull and
Polyblank for the Literary
and Scientific Portrait Club
(1855)




My derriére hurts !l

Dialogue between Evolutionists and Creationists



Ihe situation iIs much more
complex in the debate:

whyle we can dismiss

a politically or fundamentally base

of creationism,
evolutionism has to evolve
by itself




Social
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I35N 1&871-6784, Volume 29, lsmues =3

New |
BIOTECHNOLOGY

Features

Integ ratEd fa rming: Why organic awkward production system, are seriously

biased with a supposedly ‘democratic’
L
fa rmers s hould use transg enic Crops participation of hundreds of authors with no real
independent peer review. This contrasts with the
case of the UN global warming reports, which
gives solid facts on global warming but remains
highly controversial when proposing remedies

Klaus Ammann, klausammann@ips.unibe.ch



| Sustainable World

== 8 _.i

Foster renewable natural
resources, knowledge
based agriculture: Eco-
Precision-Biotech Ag,
Balance local production
with global trade

Equity: reconcile traditional Innovation supported
knowledge with science, by artificial intelligence
foster biomimetics, reduce influence evolution,
agricultural subsidies, new technologies to
global dialogue including  process and use of
new creative capitalism housing, food, energy




Message from my wife, Dr. Biljana Papazov Ammann
Bulgarian Philosopher

* 1. One should not receive Darwin roughly as the
one who has emancipated nature from the divine
principle and just having left it to chance.

« 2. Darwin was not the one, who, influenced by the
emergence of the industrial society, understood and

postulated the process of natural selection solely on

competition with deadly endings.

These two simplifications can become dangerous and
cause calamities. Today we need, rather than
competition more collaboration.




3. It is Theories which coin our relationship to the
world, because they contain not only facts but
also hidden interpretations. Therefore it is
iImportant to realize more consciously how we are
building theories:

The mechanism is the following: there is no
cognition without self-recognition, and vice versa
no self-recognition without cognition.

Without interaction between recognizing the
visible world of beauty and diversity in nature and
listening to invisible things full of love in our
hearts, nothing will work.




4. We are not only mere scientific observers,
and not only blind passengers, but we have
to move towards the development and
shaping of live. We owe that to our children

Rudolf Steiner:

(14

Is the expansion of the Spirit
In the material world,

Is the concentration of the
Spirit in the inner realms of the soul.”




Photograph of Charles
Darwin by Maull and
Polyblank for the Literary
and Scientific Portrait Club
(1855)
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